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ABSTRACT 
A vehicle seat having a seating surface which has a front 
edge and a rear edge , and a backrest arranged at the rear edge 
and situated at an angle to the seating surface . The seating 
surface is divided into a main part and at least one front part . 
The main part and the at least one front part can be moved 
relative to one another by means of an adjusting device to 
enable a distance between the front edge and the rear edge 
of the seating surface to be adjusted dynamically . At least 
two inflatable chambers are arranged between the main part 
and the at least one front part , which chambers can be 
inflated and emptied in accordance with the distance of the 
front edge from the rear edge . 
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VEHICLE SEAT WITH AN ADJUSTABLE surface is divided into a main part and at least one front part . 
SEAT BASE AND METHOD FOR ADJUSTING The two parts can be moved relative to one another by 

AN ADJUSTABLE SEAT BASE means of a mechanical adjusting device to enable a distance 
between the front edge and the rear edge of the seating 

TECHNICAL FIELD surface to be adjusted dynamically . At least two inflatable 
chambers are arranged between the main part and the front 

The invention relates to a vehicle seat in which the part , which chambers can be inflated and emptied in accor 
distance between a front edge and a rear edge of a seating dance with the distance of the front edge from the rear edge . 
surface can be changed dynamically . Each of the at least two inflatable chambers has a valve and 

10 a pressure sensor . The vehicle seat according to the inven 
PRIOR ART tion furthermore comprises a control unit , which switches 

the valves in such a way that a predetermined pressure 
Adjustable seating surfaces , in particular seating surfaces , prevails within the inflatable chambers at all times . 

the length of which can be adjusted dynamically , are known By means of the at least two inflatable chambers , it is 
in the vehicle seat sector . 15 possible , as the front part is adjusted relative to the main part 

Thus , for example , DE 10 2012 009 591 A1 ( GM Global of the seating surface , for the gap which forms between 
Technology ) discloses a vehicle seat on which the extent of these parts to be filled , giving a level seating surface for a 
the seating surface in the longitudinal direction can be user situated on the seating surface , irrespective of the 
changed at a constant speed of motion by inflating a pneu - distance between the front edge and the rear edge . In the 
matic bellows . The seating surface can be divided in the 20 inflated state , the at least two inflatable chambers thus form 
transverse direction of the seat into seat subelements , a part of the seating surface . By virtue of the fact that the 
wherein a pneumatic bellows is arranged in each case same predetermined pressure is always maintained within 
between at least two elements . The return motion is accom - the inflatable chambers , their hardness always feels the same 
plished on the basis of an elastic element , in particular a to a user of the vehicle seat , ensuring a high level of seating 
spring . The pneumatic bellows can be divided by partition 25 comfort . 
walls into a plurality of pneumatic subchambers , which are The predetermined pressure which is to be maintained 
preferably designed to communicate . In order to control the within the inflatable chambers is preferably fixed in 
direction of motion , at least one guide element is arranged advance , e . g . by the manufacturer of the vehicle seat . In 
on the vehicle seat . particular , this predetermined pressure is stored in a memory 
WO 06 / 060833 A1 ( Greiner Purtec ) describes a seat 30 of the control unit . Ideally , the predetermined pressure is 

cushion for a seat , in particular for an aircraft seat . The seat chosen so that the hardness of the at least two inflatable 
depth can be adapted with the aid of an adjusting element of chambers feels approximately the same to a user of the 
variable volume . In one embodiment , the adjusting element vehicle seat as the upholstery of the main part and of the at 
is designed as a foam element formed in an air chamber . least one front part . 
WO 04 / 030496 A1 discloses a pneumatically extendable 35 As an alternative , it is also possible to make provision to 

device which can be mounted on a seating surface of a chair . enable the predetermined pressure to be changed by the user 
The device comprises a pneumatic hollow body that can be of the vehicle seat , in particular within a certain pressure 
extended in the manner of a harmonica , together with which range . As a particularly preferred option , the predetermined 
guide means attached to a front plate can be extended pressure is 5 kPa ( 50 mbar ) . 
Spring elements are extended as the pressure in the hollow 40 The angle between the seating surface and the backrest 
body increases and pull the hollow body back again when can preferably be changed by means of a further adjusting 
the pressure is relieved . mechanism , allowing different configurations of the vehicle 

The disadvantage with the previously known adjustable seat to be achieved . In this sector , a large number of possible 
seating surfaces is that a movement counter to a restoring adjusting mechanisms for adjusting the angle between a 
force is accomplished purely by pneumatic elements , and 45 seating surface and a backrest are known to a person skilled 
therefore these elements have a relatively high internal in the art . 
pressure and , as a result , feel unpleasantly hard to a user . The mechanical adjusting device preferably comprises an 

Another known practice is for parts of seating surfaces to electric motor and a spindle , with the aid of which the front 
be movable in at least one direction by mechanical adjusting part can be adjusted electrically relative to the main part . 
devices in order to enlarge dimensions of the seating surface . 50 This increases the comfort of a user when setting a suitable 
However , the disadvantage is that gaps are formed by the length of the seating surface . As an alternative , the motion 
adjustment of these parts , and these gaps are no longer can also be assisted by other suitable means , such as guide 
cushioned . As a result , there may be a loss of seating 
comfort . The at least two inflatable chambers are preferably 

55 designed as a pneumatic cushions . Depending on the desired 
DESCRIPTION OF THE INVENTION maximum length of adjustment , it is also possible for more 

than two inflatable chambers to be provided , e . g . three , four , 
It is the object of the invention to provide a vehicle seat five or more inflatable chambers . 

belonging to the technical sector stated at the outset which In the sense according to the present invention , an “ inflat 
has a structure which is as simple as possible and allows 60 able chamber " is an internal space which is surrounded by 
good longitudinal adjustability combined with a high level a flexible sheet - like material and can be filled with a fluid , 
of seating comfort . in particular a gas , particularly preferably with air . The 

The way in which the object is achieved is defined by the sheet - like material is preferably shaped in such a way that 
features of claim 1 . According to the invention , a vehicle the inflatable chamber has a predefined shape when it 
seat comprises a seating surface , which has a front edge and 65 reaches a maximum filling volume . In the case of the 
a rear edge , and a backrest arranged at the rear edge and inflatable chambers according to the present invention , this 
situated at an angle to the seating surface . The seating predefined shape is preferably a cuboid . 

ents . 



US 10 , 300 , 824 B2 

Each inflatable chamber is preferably connected to at least holds the pressure within the chambers constant , the fluid 
one feed line , via which a fluid can be introduced into the present in the chambers is emptied by said device . This is 
inflatable chamber or released from the chamber . This at accomplished , for example , by pumping it out by means of 
least one feed line is preferably connected to at least one a pump or by opening an outlet valve , wherein the fluid is 
valve block , by means of which the at least one feed line can 5 forced out of the at least two inflatable chambers by the 
be connected to a pump or a compressed air system . The at reduction in volume between the front part and the main 
least one valve block preferably has a plurality of valves , by part . 
means of which a plurality of feed lines can be connected in the sense according to the present application , a 
selectively to at least one pump or one compressed air “ vehicle ” is taken to mean any means of transport by means 
system . The provision of a valve block reduces the com - 10 of which people can be carried on land , in the air or on water . 
plexity of the structure of the vehicle seat . The at least one This includes , in particular , cars , buses , trains , planes , heli 
feed line is preferably connected to the inflatable chamber copters , boats and ships . The term “ vehicle seat " is accord 
by means of a flange situated on an outer wall of said ingly taken to mean a seat for use in one of said vehicles . 
chamber . The valves belonging to a vehicle seat are prefer - The control unit is preferably configured in such a way 
ably combined in a single valve block . As a result , said 15 that the inflation and emptying of the individual inflatable 
valves are located at a central point , significantly simplify - chambers takes place in a manner coordinated with the 
ing the maintenance and replacement thereof . This further movement of the adjusting device . In the case where there 
more also makes the necessary cabling between the control is a spindle driven by an electric motor to move the front part 
unit and the valves significantly simpler . of the seating surface , for example , the inflation and emp 
As a particularly preferred option , the at least two inflat - 20 tying of individual inflatable chambers can be coordinated 

able chambers have , in the interior thereof , at least one web , with the speed of rotation of the spindle or the number of 
which stabilizes the shape of the sheet - like material sur - revolutions , with the result that a user sitting on the seating 
rounding the interior . surface feels a substantially uniform seating surface at all 

As a person skilled in the art will recognize , the present times . This allows as comfortable as possible operation of 
invention can also be implemented with just one or with 25 the vehicle seat by a user . 
more than two inflatable chambers between the front part The control unit preferably comprises a microchip , which 
and the main part . An alternative preferred embodiment is driven by an operating unit mounted on the vehicle seat , 
therefore comprises just one inflatable chamber between the e . g . in the form of actuable buttons or switches . The control 
front part and the main part . unit acts in a corresponding way on the adjusting device in 

The at least two inflatable chambers are preferably con - 30 order to move the front part relative to the main part . For 
nected mechanically to one another by in each case one example , a user can select a predetermined configuration of 
lateral surface . The lateral surfaces are preferably adhesively the vehicle seat , such as " normal sitting position " , " relax ” 
bonded to one another . As an alternative , other types of joint etc . 
are also suitable , e . g . a seam or a hook - and - loop fastener , The control unit is preferably configured in such a way 
e . g . a burr fastener . The inflatable chambers , which rest 35 that the valves of the at least two inflatable chambers are 
against the main part and against the front part of the seating opened in each case when a predetermined distance between 
surface , are preferably connected mechanically thereto , in the front edge and the rear edge is reached . 
particular by means of an adhesive joint or by means of a This simplifies the configuration of the vehicle seat 
hook - and - loop fastener , in particular a burr fastener . It is according to the invention since the control unit merely has 
thereby possible to create a continuous seating surface that 40 to monitor the reaching of specific event locations , namely 
is pleasant for a user of the vehicle seat , i . e . to the user , the the predetermined distances between the front edge and the 
inflatable chambers feel as though they form a part of the rear edge . Once such a distance has been reached , the valve 
seating surface . of the inflatable chamber associated with the distance is 

The at least two inflatable chambers are preferably opened . Since the control unit adjusts the pressure in the at 
arranged in series in the direction of motion of the at least 45 least two inflatable chambers constantly to the predeter 
one front part . As an alternative , it is also possible for at least mined pressure , the size of the at least two inflatable 
one further , rigid intermediate part to be arranged between chambers adapts automatically to the growing distance 
the at least two inflatable chambers . between the front part and the rear part . This occurs because 

The at least two inflatable chambers are preferably the enlargement of the distance means that there is a larger 
inflated or emptied sequentially in the direction of motion of 50 volume available to the at least two inflatable chambers 
the front part , with the result that one inflatable chamber is between the at least one front part and the main part . 
fully inflated first of all before another inflatable chamber is However , if the volume of an inflatable chamber increases 
inflated . The emptying of the inflatable chambers as the while the fluid level remains the same , the fluid pressure 
seating surface is reduced in size preferably takes place in prevailing within the inflatable chamber decreases . This is 
the reverse sequence to that for inflation , wherein one 55 registered by the pressure sensor , wherein the control unit 
inflatable chamber is fully emptied first of all before another switches the associated valve in such a way that fluid flows 
inflatable chamber is emptied . into the inflatable chamber until the predetermined pressure 

The inflatable chambers preferably all have the same once again prevails within the inflatable chamber . 
dimensions . As an alternative , however , the inflatable cham - The control device is furthermore preferably configured in 
bers can also have different dimensions . 60 such a way that these are closed in each case when a 
As an inflatable chamber is emptied , the fluid present in predetermined distance is reached as the distance between 

the inflatable chamber is preferably extracted completely , the front edge and the rear edge is reduced . Since the 
e . g . by a pump . Since , as the distance between the front edge pressure within the at least two inflatable chambers is held 
and the rear edge is reduced , the volume available for the at at the predetermined pressure at all times , the control device 
least two inflatable chambers between the front part and the 65 switches the valves of the at least two inflatable chambers in 
main part becomes smaller , the pressure within the at least such a way that fluid is forced out of said chambers as the 
two chambers will rise . However , since the control device distance between the front edge and the rear edge decreases . 
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The at least two inflatable chambers preferably have an accordance with the distance between the front edge and the 
outer wall with predetermined folding locations produced in rear edge . Inflation is preferably performed by a pump . The 
advance . As a result , ordered folding is made possible as the pressure within the at least two inflatable chambers is 
inflatable chambers are emptied , ensuring that the emptied measured in each case by a pressure sensor , wherein a 
inflatable chamber takes up as little space as possible . It is 5 control device switches valves associated with the at least 
furthermore also thereby possible to prevent the formation two inflatable chambers in such a way that a predetermined 
of folds that are unpleasant to the user on the seating surface pressure prevails at all times within the at least two inflatable owing to disordered folding of the emptied chambers . chambers . The vehicle seat preferably comprises at least one pump , 
which is connected fluidically to at least one of the inflatable 10 BRIEF DESCRIPTION OF THE DRAWINGS 
chambers . This enables the inflatable chambers to be 
pumped up as simply and quickly as possible . The drawings used to explain the illustrative embodiment As a particularly preferred option , each of the at least two show the following : inflatable chambers is connected to the pump by a dedicated FIG . 1 a schematic side view of a first embodiment of a feed line . Moreover , the pump can be configured in such a 15 vehicle seat according to the invention ; way that it can compress the fluid only to a predetermined 
pressure . This ensures that it is never possible for a pressure FIG . 2 a schematic side view of the vehicle seat from FIG . 
higher than the predetermined pressure to prevail within the 1 with inflated inflatable chambers ; 
at least two inflatable chambers . FIGS . 3a , 3b plan views of a seating surface of a vehicle 

The at least one pump is preferably configured in such a 20 seat according to the present invention ; 
way that it is designed both to pump up and also actively to FIGS . 4a - 4c plan views of a seating surface of a second 
empty , i . e . extract the fluid in the inflatable chambers . embodiment of a vehicle seat according to the invention ; 

A textile cover is preferably arranged over the main part , FIGS . 5a , 5b plan views of a seating surface of another 
the front part and the at least two inflatable chambers , which embodiment having two front parts . 
cover is held under tension by means of a tensioning device 25 Fundamentally , identical parts are provided with identical 
arranged underneath the seating surface , in particular in the reference signs in the figures . 
form of a tension spring . This results in an upper surface of 
the seating surface which is optically appealing , pleasant to EMBODIMENTS OF THE INVENTION 
touch and uniform for a user . The tensioning device ensures 
that the textile cover is under tension at any set distance 30 FIG . 1 shows a schematic side view of a first embodiment 
between the front edge and the rear edge and that no of the vehicle seat 1 according to the invention . To simplify 
troublesome folds form . As an alternative , the textile cover the illustration , no substructure of the vehicle seat 1 is 
can also be composed of a stretch fabric , which adapts shown . 
automatically to the different distances . The vehicle seat 1 comprises a seating surface 2 and a 

The at least two inflatable chambers are preferably coV - 35 backrest 3 . The backrest 3 is arranged at a rear edge 17 of 
ered with a fire - retardant fabric . This enables the vehicle seat the seating surface 2 and is at an angle relative to the seating according to the invention to comply with the prescribed surface 2 . The angle between the backrest 3 and the seating safety standards in vehicle construction , especially those for 
aircraft . surface 2 can preferably be changed by means of a mecha 

As a particularly preferred option , the vehicle seat com - 40 nism ( not shown ) . 
prises two front parts and a main part , wherein at least two The seating surface 2 has a main part 4 and a front part 5 . 
inflatable chambers are arranged between in each case one The front part 5 comprises a front edge 16 of the seating 
of the two front parts and the main part . surface 2 , which is of rounded configuration in the embodi 

It is thereby possible to configure a vehicle seat according ment shown in order to improve the comfort of a user of the 
to the invention with individually adjustable leg rests . This 45 vehicle seat 1 . Two inflatable chambers 6 , 7 are arranged 
is advantageous particularly when a seat according to the between the main part 4 and the front part 5 . In FIG . 1 , both 
invention is used as a driver ' s or pilot ' s seat since the user used as a driver ' s or pilot ' s seat since the user inflatable chambers 6 , 7 are shown in the empty state . The 
can set the leg rests individually in such a way that pedals seating surface 2 has the minimum possible distance D 
on the floor can be reached comfortably . between the front edge 16 and the rear edge 17 . Each 
As a particularly preferred option , the vehicle seat is an 50 inflatable chamber 6 , 7 is connected by a feed line 12 , 13 to 

aircraft seat . Owing to the particularly simple and weight a pump 10 . 
saving design , a vehicle seat according to the invention has A textile cover 9 is arranged over the seating surface and 
advantageous characteristics for aircraft interior equipment . over the backrest 3 . The textile cover 9 is connected on the 

Further advantageous embodiments and combinations of underside of the front part 5 of the seating surface 2 to a 
features of the invention will become apparent from the 55 tensioning device 15 , which tensions the textile cover 9 over 
following detailed description and from the patent claims as the seating surface 2 at any distance between the front edge 
a whole . 16 and the rear edge 17 . The tensioning device 15 can be 

The present application furthermore relates to a method designed as a tension spring , for example . In addition , the 
for adjusting at least one front part of a split seating surface textile cover 9 is secured on the rear side of the backrest 3 . 
of a vehicle seat relative to a main part . The method 60 Depending on the configuration of the vehicle seat , the 
according to the invention is preferably carried out with a textile cover 9 can be secured at additional points to the 
vehicle seat described above . seating surface 2 and / or the backrest 3 . 

In a first step of the method , the at least one front part is The vehicle seat according to the invention furthermore 
moved relative to the main part by means of a mechanical has a mechanical adjusting device , by means of which the 
adjusting device . In another step , at least one of at least two 65 distance between the front edge 16 and the rear edge 17 can 
inflatable chambers that are arranged between the at least be changed . The mechanical adjusting device comprises a 
one front part and the main part are inflated with a fluid in spindle 18 and a spindle drive 19 . Through rotation of the 
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spindle 18 by means of the spindle drive 19 , the distance D which the two distances D1 and D2 can be set individually . 
between the front edge 16 and the rear edge 17 can be In this embodiment of the vehicle seat 1 according to the 
changed . invention , the two front parts 5 . 1 , 5 . 2 can be used as 

FIG . 2 shows the vehicle seat from FIG . 1 in a schematic adjustable leg rests . As FIG . 5b shows , different distances 
side view , wherein the distance D between the front edge 16 5 D1 , D2 between the respective front edges 16 . 1 , 16 . 2 and the 
and the rear edge 17 of the seating surface 2 has been rear edge 17 of the seating surface 2 can be set for each front 
increased by rotating the spindle 18 , i . e . the seating surface part . 
2 has been extended relative to the illustration in FIG . 1 . 

The first inflatable chamber 6 and the second inflatable The invention claimed is : 
chamber 7 are shown in the fully inflated state . The two 10 1 . Vehicle seat comprising a seating surface , which has a 
inflatable chambers 6 , 7 have been inflated selectively in front edge and a rear edge , and a backrest arranged at the 
accordance with the distance between the front edge 16 and rear edge and situated at an angle to the seating surface , 
the rear edge 17 . Inflation is preferably controlled by means wherein the seating surface is divided into a main part and 
of a control unit ( not shown ) . Through the selective inflation at least one front part , which can be moved relative to one 
of the two inflatable chambers 6 , 7 , a gap which arises 15 another by means of a mechanical adjusting device to enable 
between the main part 4 and the front part 5 can be filled , a distance between the front edge and the rear edge to be 
ensuring that there is a continuous seating surface 2 for a adjusted dynamically , wherein at least two inflatable cham 
user . In this arrangement , the control unit is configured in bers are arranged between the main part and the at least one 
such a way that a constant predetermined pressure is main front part , which chambers can be inflated and emptied in 
tained within the inflatable chambers 6 , 7 . This is preferably 20 accordance with the distance of the front edge from the rear 
achieved by appropriate control of valves ( not shown ) . The edge , wherein each of the at least two inflatable chambers 
control unit is furthermore configured in such a way that has a valve and a pressure sensor , and the vehicle seat has 
individual inflatable air chambers 6 , 7 are inflated by the a control unit , which switches the valves in such a way that 
pump when predetermined distances between the front edge a predetermined pressure prevails within the inflatable 
16 and the rear edge 17 are reached . This is achieved , for 25 chambers . 
example , by opening a corresponding valve , thus allowing 2 . Vehicle seat according to claim 1 , wherein the control 
the pump 10 to inflate the corresponding inflatable chamber unit is configured in such a way that the inflation and 
6 , 7 with the fluid . By virtue of the fact that the pressure emptying of the at least two inflatable chambers takes place 
within the inflatable air chambers 6 , 7 is held constant , these in a manner coordinated with the movement of the mechani 
adapt to the currently prevailing distance between the front 30 cal adjusting device . 
edge 16 and the rear edge 17 and they feel equally hard at 3 . Vehicle seat according to claim 1 , wherein the control 
all times to a user sitting on the vehicle seat 1 . unit is configured in such a way that the valves of the at least 

FIGS . 3a , 3b show a plan view of a seating surface 2 of two inflatable chambers are opened as the distance between 
a vehicle seat 1 according to the invention with different the front edge and the rear edge is enlarged in each case 
distances D between the front edge 16 and the rear edge 17 . 35 when a predetermined distance is reached . 
FIG . 3a illustrates a seating surface 2 with a minimum 4 . Vehicle seat according to claim 1 , wherein the at least 
distance D , wherein the inflatable chambers 6 , 7 have been two inflatable chambers have an outer wall with predeter 
completely emptied . FIG . 3b shows the seating surface 2 m ined folding locations produced in advance . 
with a maximum distance D between the front edge 16 and 5 . Vehicle seat according to claim 1 , wherein the vehicle 
the rear edge 17 , wherein the inflatable chambers 6 , 7 have 40 seat comprises at least one pump , which is connected fluidly 
been completely inflated . The enlargement of the distance D to the at least two inflatable chambers . 
between the front edge 16 and the rear edge 17 is readily 6 . Vehicle seat according to claim 5 , wherein the pump is 
visible . configured in such a way that it can both pump up and empty 

FIGS . 4a to 4c show a seating surface 2 of a second the at least two inflatable chambers . 
embodiment of a vehicle seat 1 according to the invention . 45 7 . Vehicle seat according to claim 1 , wherein a textile 
In this embodiment , the two inflatable chambers 6 , 7 are of cover is arranged over the main part , the at least one front 
different sizes . By selectively inflating the first inflatable part and the at least two inflatable chambers , which cover is 
chamber 6 and / or the second inflatable chamber 7 , it is thus held under tension by means of a tensioning device arranged 
possible to bridge different gaps between the main part 4 and underneath the seating surface . 
the front part 5 of the seating surface 2 , said gaps arising 50 8 . Vehicle seat according to claim 7 , wherein the tension 
from different settings of the distance D between the front ing device is a tension spring . 
edge 16 and the rear edge 17 . A person skilled in the art will 9 . Vehicle seat according to claim 1 , wherein the at least 
recognize that not only variation of the size of the inflatable two inflatable chambers are covered with a fire - retardant 
chambers 6 , 7 but also variation of the number thereof is fabric . 
possible . 55 10 . Vehicle seat according to claim 1 , wherein the vehicle 

FIG . 4a illustrates the seating surface 2 with fully inflated seat comprises two front parts and a main part , wherein at 
inflatable chambers 6 , 7 , while FIG . 4b shows the seating least two inflatable chambers are arranged between in each 
surface 2 with only the first inflatable chamber 6 inflated case one of the two front parts and the main part . 
FIG . 4c shows the seating surface 2 with only the second 11 . Vehicle seat according to claim 1 , wherein the vehicle 
chamber 7 fully inflated . 60 seat is an aircraft seat . 

FIGS . 5a and 5b show plan views of the seating surface 12 . Method for adjusting at least one front part of a split 
2 of another embodiment of a vehicle seat 1 according to the seating surface of a vehicle seat relative to a main part of the 
invention . In this embodiment , the seating surface 2 has a seating surface , comprising the following steps : 
main part 4 and two front parts 5 . 1 , 5 . 2 . Two inflatable a ) moving the at least one front part relative to the main 
chambers 6 . 1 , 6 . 2 , 7 . 1 , 7 . 2 are arranged in each case between 65 part by means of a mechanical adjusting device ; 
the main part 4 and the two front parts 5 . 1 , 5 . 2 . Accordingly , b ) using a fluid to inflate at least one of at least two 
the vehicle seat 1 has two adjusting devices , by means of chambers that can be inflated between the at least one 
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front part and the main part , in particular by means of 
a pump , in accordance with the distance of the front 
edge from the rear edge ; 

c ) characterized in that the pressure within the at least two 
inflatable chambers is in each case measured by a 5 
pressure sensor , and a control device sets valves asso 
ciated with the inflatable chambers in such a way that 
a predetermined pressure prevails at all times within the 
at least two inflatable chambers . 
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